Communications 
on 


PURE AND APPLIED 
VOW Wo 


A JOURNAL ISSUED BIMONTHLY BY 
THE COURANT INSTITUTE OF MATHEMATICAL SCIENCES 
NEW YORK UNIVERSITY 


VOLUME XXVI @ 1973 


NL HT EE CS FS PO TE A TT TL TTL. TELL EE LTTE DIDS A AE a a 
An Interscience® Publication 


Published by JOHN WILEY & SONS 
New York-London-Sydney-Toronto 


ne minmiienirareientorennt ne 








Statement of ownership, management, and circulation (Act of August 12, 1970; Section 3685, Title 39 United State 
Code). 


1. Date of filing: October 1, 1973. 
2. Title of Publication: ComMMuNICATIONS ON PURE AND APPLIED MATHEMATICS. 


3. Frequency of issue: bimonthly. 

4. Location of known office of publication: John Wiley & Sons, Inc., 605 Third Avenue, New York, New York 10016. 

5. Location of headquarters of general business offices of publisher: 605 Third Avenue, New York, New York 10016. 

6. The names and addresses of publisher, editor, and managing editor: 
Publisher: John Wiley & Sons, Inc., 605 Third Avenue, New York, New York 10016. 
Editor: None. 
Managing Editor: Fritz John, Courant Institute of Mathematical Sciences, 251 Mercer Street, New York, New 

York 10012. 

7. Owner: John Wiley & Sons, Inc., 605 Third Avenue, New Yurk, New York 10016. 
The following is a list of stockholders owning or holding 1% or more of John Wiley & Sons, Inc. stock as of September 
24, 1973: 
Cynthia W. Darby, Box 651, Bridgehampton, New York 11932; John P. Gilbert, exec. of estate of Julia Wiley 
Gilbert, c/o Wells Fargo Bank Trust Division 37165, P.O. Box 3820, San Francisco, California 94120; Edward P. 
Hamilton, 605 Third Avenue, New York, New York 10016; W. Bradford Wiley & Francis Lobdell, Trustees, 
Elizabeth W. Hamilton Trust, 605 Third Avenue, New York, New York 10016; Edward P. Hamilton, Trustee under 
will of Elizabeth Wiley Hamilton, c/o Gifford, Woody, Carter & Hays, 1 Wall Street, New York, New York 10005; 
I. M. Kolthoff, University of Minnesota, School of Chemistry, Minneapolis, Minnesota; Eric S. Proskauer & 
Charles H. Lieb, Trustees, u/a by Jenny R. Proskauer, 220 Central Park South, New York, New York 10019; Francis 
Lobdell & William J. Seawright, Trustees, f/b/o Deborah Elizabeth Wiley, c/o John Wiley & Sons, Inc., 605 Third 
Avenue, New York, New York; Cynthia W. Darby & Julia Gilbert, Trustees, under will of Kate R. Q. Wiley, 
c/o Gifford, Woody, Carter & Hays, | Wall Street, New York, New York; Francis Lobdell & William J. Seawright, 
Trustees, f{/b/o Peter Booth Wiley, c/o John Wiley & Sons, Inc., 605 Third Avenue, New York, New York; Francis 
Lobdell & William J. Seawright, Trustees, f/b/oWilliam Bradford Wiley II, c/o John Wiley & Sons, Inc., 605 Third 
Avenue, New York, New York; Edward P. Hamilton & Cynthia Wiley Darby, Trustees, under will of William oO. 
Wiley, c/o Gifford, Woody, Carter & Hays, | Wall Street, New York, New York; Adele E. Windheim, 8 Dundee 
Road, Larchmont, New York; Cudd & Company, | Chase Manhattan Plaza, New York, New York; W. Bradford 
Wiley & E. P. Hamilton, Trustees for Edward P. Hamilton Foundation, c/o John Wiley & Sons, Inc., 605 Third 
Avenue, New York, New York; Mrs. Rosamond R. Pennywitt, 49 Bristol Place, Bay Head, New Jersey 08742; 
Drexel Burnham & Co., 60 Broad Street, New York, New York; Palico, c/o Riggs National Trust Department, 
Washington, D.C.; Trussal & Company, National Bank of Detroit, c/o Trust Department, Detroit, Michigan, 
Pitt & Company, P.O. Box 2444, Church Street Station, New York, New York; Powers & Co., P.O.B. 1479, 
Church St. Station, New York, New York; Fomo & Co., c/o Trust Dept., National Bank of Detroit, Detroit, Michigan 
48232; Mass. State Carpenters Fund, Hermitage Bldg., | Militia Drive, Lexington, Mass. 02173; Merrill, Lynch, 
Pierce, Fenner & Smith, 70 Pine Street, New York, New York 10005 

8. Known bondholders, mortgagees, and other security holders owning or holding 1 per cent or more of total amounts 
of bonds, mortgages, or other securities: None. 

9. For optional completion by publishers mailing at the regular rates (Section 132.121, Postal Service Manual) 
39 U. S. C. 3626 provides in pertinent part: “‘No person who would have been entitled to mail matter under former 
section 4359 of this title shall mail such matter at the rates provided under this subsection unless he files annually 
with the Postal Service a written request for permission to mail matter at such rates.’ 
In accordance with the provisions of this statute, I hereby request <a to mail the publication named in Item 
1 at the reduced postage rates presently authorized by 39 U. S. C. 362 
(Signature and title of editor, publisher, business manager, or owner) Michael Harris, Vice-President. 


10. Not applicable. 
11. Extent and nature of circulation 








Average no. Actual no. 
copies each of copies of 
issue during single issue 
preceding 12 nearest to 
months filing date 
A. Total no. copies printed (net press run) 1850 1850 
B. Paid circulation 
1. Sales through dealers and carriers, street vendors and counter sales — — 
2. Mail subscriptions 1555 1555 
C. Total paid circulation 1555 1555 
D. Free distribution (including samples) by mail, carrier or other means 
1. Samples, complimentary, and other free copies 6 6 
2. Copies distributed to newsagents, but not sold — _ 
E. Total distribution (sum of C and D) 1561 1561 
F. Office use, left-over, unaccounted, spoiled after printing 289 289 
; 1850 1850 


G. Total (sum of E & F should equal net press run shown in A) 





I certify that the statements made by me above are correct and complete: Micuaet Harris 








Communications on 


PURE AND APPLIED MATHEMATICS 


CONTENTS 


Volume XXVI, Nos. 1-6, 1973 


NuMBER |, JANUARY 


DIPERNA, RONALD J.: Global Solutions to a Class of Nonlinear Hyper- 
bolic Systems of Equations . 

GREENLEAF, FREDERICK P.: Reeailie ii amiil iil the Gerennicsion 
of Somnaion Sequences in Amenable Locally Compact Groups 

MORAWETZ, C. S. and STRAUSS, W. A.: On a Nonlinear Scattering 
Operator . Saba rite anaes? Cae as! onl er OE Wk Gt. Md e ak Lali 

SHAPIRO, H: AROLD N.: Addition of Functions in Probabilistic Number 
Theory ee Cel en lian ihi-a eke 

BIRMAN, JOAN al MAGNUS, WILHELM: ‘Commction to ‘‘Discrimi- 
nant and Projective Invariants of Binary Forms” Sah Cranes 


NuMBER 2, MaArcH 


PETERS, A. S.: The Solution of a Certain Nonlinear Riemann-Hilbert 
Problem with an Application 

BURRIDGE, R., PAPANICOLAOU, G. & ond MCLAUGHLIN, ‘D.: 
The Solution by Descent of Certain Partial Differential Equations on 
the Sphere and Lobachevsky Plane ' 

ZEHNDER, E.: Homoclinic Points Near Elliptic Fixed Poe ‘ 

NISHIDA, TAKAAKI and SMOLLER, JOEL A.: Solutions in the ii 
for Some Nonlinear Hyperbolic Conservation Laws . 

TREVES, FRANCOIS: Concatenations of Second-Order Brolation Equa- 
tions Applied to Local Solvability and Hypoellipticity eee bt al 


NuMBER 3, May 


TARTAKOFF, DAVIS S.: Gevrey Hypoellipticity for reat Bound- 
ary Value Problems . : hea as 
POLLACK, RICHARD M. and SHAPIRO, HAROLD N.: The Next to 
Last Case of a Factorial Diophantine Equation . hae ae ead 


iii 


105 
131 


183 


201 








iv VOLUME CONTENTS, 1973 


ELLIS, RICHARD S.: Chapman-Enskog-Hilbert Expansion for a Marko- 
vian Model ee Boltzmann Equation En hou a. BS ca eee ae 

MICHAEL, J. H. and SIMON, L. M.: Sobolev and Mean-Value In- 
equalities on a neralized Submanifolds of R” 3 

BOMBIERIT, E. and GIUSTI, E.: Local Estimates for the Gr alan of 
Non-Parametric Surfaces of Prescribed Mean Curvature : 


NuMBER 4, JULY 


NASELL, INGEMAR and HIRSCH, WARREN M.: The Transmission 
Dynamics of Schistosomiasis oth ip ee Ae at 

BAOUENDI, M. S. and GOULAOU IC, C.: ‘Cnty Problems with 
Characteristic Initial aR : 

STROOCK, DANIEL W.: Applications of Feliitiiiak: Stein Ty pe Lae 
polation to Probability T heory and Analysis . 

PAPANICOLAOU, G. C. and VARADHAN, S. R. S.: Fr Sidwbe Theaen 
with Strong Mixing in Banach Space and Two Applications to Sto- 
chastic Differential Equations . 

LARSEN, EDWARD W. and HABE TLER, GEORGE J: A Fiiatiborial- 
Analytic Derivation of Case’s Full and Half-Range Formulas . 

HAUSMAN, MIRIAM and SHAPIRO, HAROLD N.: On The niet 
Square Distribution of Primitive Roots of Unity . 

BEALE, J. THOMAS: Scattering Frequencies of Resonators 

FLAHERTY, JOSEPH E. and KELLER, JOSEPH B.: Elastic Schavics 
of Composite Media. : os = a, ere : 


NumsBers 5/6, SEPTEMBER/NOVEMBER 


KLINE, MORRIS: Dedication. oe at a ae ee oe 

AUSLANDER, LOUIS and MAYE R, E Vv ELYN: Ergodic Properties of 
Generalized Affinities of Compact Nilmanifolds . it 

BACHMAN, GEORGE and COHEN, RONALD: Rangel ‘Tatlin 
Measures and Repleteness . new 

BACHMUTH, SEYMOUR and MOCHIZUKI, HORACE Y.: “th Cri- 
terion for Non-Solvability of Exponent 4 Groups ; 

BAER, REINHOLD: An Essay of Frattini Imbedded Mocwel Subatoin 

BAUER, FRANCES and GARABEDIAN, PAUL: Computer Simulation 
of Shock Wave Boundary Layer Interaction . : ; 

BERS, LIPMAN: Poincaré Series for Kleinian Groups . 

BIRMAN, JOAN S.: Plat Presentations for Link Groups 

COHN, PAUL M.: Inversive Localization in Noetherian Rings 


361 


381 


497 


525 


539 
549 


ow 
rn 
ow 


587 


601 
609 


659 
667 
673 
679 








VOLUME CONTENTS, 1973 


COXETER, H. S. M.: The Dirac Matrix Group and Other Generaliza- 
tions of the Quaternion Group. 

GUPTA, NARAIN: Certain Commutator Selena of Pues Gaiam, 

HILTON, PETER: Remarks on the Localization of Nilpotent Groups 

HOCHSTADT, HARRY: The Inverse Strum-Liouville Problem . 

HOARE, A. H. M., KARRASS, A. and SOLITAR, D.: Subgroups of 
NEC Groups . IS es es Ses, ee Se Ne le ee 

HUMPHREYS, J. E.: Some Computations of Cartan Invariants for Finite 
Groups of Lie Type . 

LEVIN, FRANK: On Torsion- _— Nilpotent Vv; arieties ae oa 

LEWIN, JACQUES and LEWIN, TEKLA: On Center by Abelian by 
One-Relator Groups ae cha a ee a ee 

LIPSCHUTZ, SEYMOUR: Identity Theorems in Small-Cancellation 
Groups ; 

LYNDON, ROGER: Product of — ers in Pada: : 

MACHENRY, T.: A Remark Concerning Commutator Silatieme of 
Free Groups . eS aes te 

MILLER, CHARLES F., II wid SCHU PP, PAUL E.: “The pares of 
Higman-Neumann- enna Extensions . 

MORAWETZ, CATHLEEN S.: Estimates for a Sheeity V arying Wave 
Equation with a Periodic Potential ee ae oe 

SHAPIRO, HAROLD N. and SPARER, GERSON ‘H: On the Units of 
NS. as Dae es ake) ge sh os ey ee wa OY 

STEBE, PETER F.: A System of Ordinary Differential Equations and a 
Procedure for Maximization ‘ 

TAUSSKY, OLGA: The Factorization a: an — Shoei into a 
Product of Two Integral Symmetric Matrices. II. The General 
OO ES Pe ee ee i eee ee 

TRETKOFF, MARVIN: A Topological Proof of the Residual Finiteness 
of Certain Amalgamated Free Products ha dle oe ae ak Ce nde 

Cumulative Author Index, 1964-1973 . 

Volume Title Page 

Volume Contents . 


693 
699 
703 
715 


803 


819 


837 


847 


855 
861 


ili 

















ooo 




















CUMULATIVE AUTHOR INDEX 


Vols. XVII-XXVI, 1964-1973 


Agmon, Shmuel: On kernals, eigen- 
values, and eigenfunctions of oper- 
ators related to elliptic problems, 
Vol. XVIII, 4, 1965, pp. 627-664 

——, Douglis, A. and WNirenberg, L.: 
Estimates near the boundary for 
solutions of elliptic partial dif- 
ferential equations satisfying gen- 
eral boundary conditions II, Vol. 
XVII, No. 1, 1964, pp. 35-92 

—— and Nirenberg, L.: Lower bounds 
and uniqueness theorems for solu- 
tions of differential equations in 
a Hilbert space, Vol. XX, 1, 1967, 
pp. 207-230 

Atiyah, M. F.: Algebraic topology and 

elliptic operators, Vol. XX, 2, 

1967, pp. 237-250 

Resolution of singularities and 
division of distributions, Vol. 

XXIII, 2, 1970, pp. 145-150 

Auslander, Louis and Mayer, Evelyn: 
Ergodic properties of generalized 
affinities of compact nilmanifolds, 
Vol. XXVI, 5/6, pp. 581-586 

Bachman, George and Cohen, Ronald: 
Regular lattice measures and re- 
pleteness, Vol. XXVI, 5/6, pp. 
587-599. 

Bachmuth, S. and Mochizuki, H. Y.: 
The class of the free metabelian 
group with exponent pf”, Vol. XXI, 
4, 1968, pp. 385-400 

A criterion for non- 


—— and 
solvability of exponent 4 groups, 
Vol. XXVI, 5/6, pp. 601-608 


861 


Baer, Reinhold: An essay on Frattini 
imbedded normal subgroups, Vol. 
XXVI, 5/6, pp. 609-668 

Balch, Michael: A Laurent expansion 
for solutions of linear elliptic 
differential equations, Vol. XIX, 
4, 1966, pp. 343-352 

Bargmann, V.: On a Hilbert space of 
analytic functions and an asso- 
ciated integral transform. Part II. 
A family of related function spaces. 
Application to distribution theory, 
Vol. XX, 4, 1967, pp. 1-102 

Barston, E. M.: Stability of dissipative 
systems, Vol. XXII, 5, 1969, 
pp. 627-638 

——: Stability of non-equilibria of the 
resistive sheet pinch, Vol. XXV, 1, 
1972, pp. 63-76 

Bauer, Frances and Garabedian, Paul: 
Computer simulation of shock 
wave boundary layer interaction, 
Vol. XXVI, 5/6, pp. 659-665 

Bauer, Louis, Reiss, Edward L. 
Keller, Herbert B.: Axisymmetric 
buckling of hollow spheres and 
hemispheres, Vol. XXIII, 4, 1970, 
pp. 529-568 

Baumslag, Benjamin: groups 
and free products—Some aping 

Vol. XX, 4, 1967, 
pp. 635-646 

Baumslag, Gilbert: On free D-groups, 

Vol. XVIII, 1/2, 1964, pp. 25- 

30 

On the residual nilpotence of 


and 


Free 


theorems, 








862 


certain one-relator groups, Vol. 
XXI, 5, 1968, pp. 491-506 

Bazer, J. and Yen, David H. Y.: 

Lacunas of the Riemann matrix 

of symmetric-hyperbolic systems 

of two space variables, Vol. XXII, 

3, 1969, pp. 279-334 

: see Yen, David H. Y. 

Behncke, Horst: A note on the Gel’fand- 
Naimark conjecture, Vol. XXIII, 
2, 1970, pp. 189-200 

Berenstein, Carlos A.: A uniqueness 
theorem for convolution operators, 
Vol. XXIV, 5, 1971, pp. 617- 
630 

Berger, Melvyn S.: On Von Karman’s 

equations and the buckling of a 

thin elastic plate, I The clamped 

plate, Vol. XX, 4, 1967, pp. 687- 

720 

and Fife, Paul C.: Von Karman’s 

equations and the buckling of a 

thin elastic plate, II Plate with 

general edge conditions, XXI, 3, 

1968, pp. 227-242 

Bernstein, Herbert J.: Extension of 

Hajos’ factorization theorem to 

some non-Abelian groups, Vol. 

XXI, 4, 1968, pp. 289-312 

Lipman: Poincaré series for 

Kleinian groups, Vol. XXVI, 5/6, 

pp. 667-672 

Bineau, M.: On the existence of force- 
free magnetic fields, Vol. XXV, 
1, 1972, pp. 77-84 

Birman, Joan S.: On braid groups, 

Vol. XXII, 1, 1969, pp. 41-72 

: Non-conjugate braids can define 

isotopic knots braid groups, Vol. 

XXII, 2, 1969, pp. 239-242 

——: Plat presentations for link groups, 
Vol. XXVI, 5/6, pp. 673-678 

Wilhelm: 





Bers, 


—— and Magnus, Dis- 


CUMULATIVE AUTHOR INDEX, 1964-1973 


criminant and projective invariants 
of binary forms, Vol. XXIII, 3, 
1970, pp. 269-276 

Bleistein, Norman: Uniform asymptotic 

expansions of integrals with sta- 

tionary point near algebraic singu- 

larity, Vol. XIX, 4, 1966, pp. 353- 

370 

: see Lewis, Robert M. 

Boyland, Stanely L.: Existence and 
uniqueness of solution of some 
function-space differential equa- 
tions, 1, Vol. XXIV, 2, 1971, 
pp. 253-278 

Bramble, James H. and Schatz, Alfred 
H.: Rayleigh-Ritz-Galerkin 
methods for Dirichlet’s problem 
using subspaces without boundary 
conditions, Vol. XXIII, 4, 1970, 
pp. 653-676 

Bratteli, Ola: Conservation of estimates 
in quantum field theory, Vol. 
XXV, 6, 1972, pp. 759-780 

Brezis, Haim: On a characterization 

of flow invariant sets, Vol. XXIII, 

2, 1970, pp. 261-268 
On a problem of T. Kato, 

Vol. XXIV, 1, 1971, pp. 1-6 

——, Crandall, M. G. and Pazy, A.: 
Perturbations of nonlinear maxi- 
mal monotone sets in Banach 
space, Vol. XXIII, 1, pp. 123-144 

——., Rosenkrantz, W. and Singer, B.: 
On a degenerate elliptic-parabolic 
equation occurring in the theory 
of probability, Vol. XXIV, 3, 
1971, pp. 395-416 

——, and ——: An extension of 
Khintchine’s estimate for large 
deviations to a class of Markov 
chains converging to a singular 
diffusion, Vol. XXIV, 5, 1971, 
pp. 705-726 











CUMULATIVE AUTHOR INDEX, 1964-1973 


Brigham, Robert C.: On the _ iso- 
morphism problem for just-infinite 
groups, Vol. XXIV, 6, 1971, 
pp. 789-796 

Bromberg, E.: Buckling of a very thick 
rectangular block, Vol. XXIII, 
3, 1970, pp. 511-528 

Brown, Harold: Distributor theory in 
near algebras, Vol. XXI, 6, 1968, 
pp. 535-544 

Burridge, R. and Papanicolaou, G.: 
The geometry of coupled mode 

one-dimensional 

Vol. XXV, 6, 


propagation in 
random media, 
1972, pp. 715-758 

Burrow, M. D.: The enumeration of 

Lie invariants, Vol. XX, 2, 1967, 

pp. 401-412 

Symplectic Lie invariants, Vol. 

XXI, 6, 1968, pp. 591-604 

Cain, Richard N.: The Leary spectral 
sequence of a mapping for gen- 
eralized cohomology, Vol. XXIV, 
1, 1971, pp. 53-70 

Callegari, Andrew J., Reiss, Edward L. 
and Keller, Herbert B.: Membrane 
buckling: A study of solution 
multiplicity, Vol. XXIV, 4, 1971, 
pp. 499-528 

Chandler, Bruce: The representation 
of a generalized free product in an 

Vol.. XXI, 3, 


associative ring, 
1968, pp. 271-288 

Chandrasekhar, S.: Ellipsoidal figures 
of  equilibrium—An historical 
account, Vol. XX, 2, 1967, pp. 
251-266 

Chein, Orin: IA automorphisms of free 
and free metabelian groups, Vol. 
6, 1968, pp. 605-630 

Ching, Wai-Mee: A continuum of non- 
isomorphic non-hyperfinite factors, 


Vol. XXIII, 6, 1970, pp. 921-938 


863 
Chorin, Alexandre Joel: Numerical 
solution of Boltzmann’s equation, 
Vol. XXV, 2, 1972, pp. 171- 
186 
Cohen, Donald §S.: Separation of 
variables and alternative repre- 
sentations non-selfadjoint 
boundary value problems, Vol. 
XVII, No. 1, 1964, pp. 1-22 
Eigenfunction expansions and 
non-selfadjoint boundary value 
problems, Vol. XVII, No. 1, 1964, 
pp. 23-34 
Cohen, Paul J., Decision Procedures for 
Real and p-Adic Fields, XXII, 2, 
1969, pp. 131-152 
Cohen, Ronald: see Bachman, George 
Cohn, Paul M.: 
in noetherian rings, Vol. XXVI, 
5/6, pp. 679-691 
Conley, C. C., A disk mapping asso- 
ciated with the satellite problem, 
Vol. XVII, 2, 1964, pp. 237-244 
and Smoller, Joel A.: 
matrices for two-dimensional non- 


Vol. 


for 


Inversive localization 


Viscosity 





linear hyperbolic systems, 
XXIII, 6, 1970, pp. 867-884 


Shock waves as limits of 





and ——: 
progressive wave solutions of higher 
order equations, Vol. XXIV, 4, 
1971, pp. 459-472 

: see Smoller, Joel A. 

Conway, Edward and Smoller, Joel: 
Global solutions of the Cauchy 
problem for quasi-linear first order 


equations in_ several space 
variables, Vol. XIX, 1, 1966, 
pp. 95-106 

Cordes, H. O. and Moyer, R. D.: 


On the differentiability of strong 
solutions of partial differential 
equations, Vol. XVII, 4, 1964, 
435-450 








864 


Courant, R.: The least dense lattice 
packing of two-dimensional convex 
bodies, Vol. XVIII, 1/2, 1965, 
pp. 339-344 

Coxeter, H. S. M.: The Dirac matrix 
group and other generalizations of 
the quaternion group, Vol. XXVI, 
5/6, pp. 693-698 

Crandall, M. G.: see Brezis, H. 

Davis, Martin: An explicit diophantine 
definition of the exponential func- 
tion, Vol. XXIV, 2, 1971, pp. 
137-146 

Deakin, A. S.: Uniform asymptotic 
expansions for a hyperbolic-bound- 
ary problem, Vol. XXIV, 2, 1971, 
pp. 227-252 

Dell’ Antonia, G. F.: On the limits of 
sequences of normal states, Vol. 
XX, 2, 1967, pp. 413-430 

Donoghue, William F., Jr.: On the per- 
turbation of spectra, Vol. XVIII, 
4, 1965, pp. 559-580 

Dostal, Milos A.: On a property of 
convolution, Vol. XX, 3, 1967, 
pp. 595-608 

Dou, A.: Upper the 
potential elastic energy of a cylin- 
der, Vol. XIX, 1, 1966, pp. 83-94 

Douglis, A.: see Agmon, S. 

Duff, G. F. D.: On wave fronts, and 
boundary waves, Vol. XVII, 2, 
1964, pp. 189-226 

Emerson, William R.: 


estimate of 


The equation 


|S"+1| = |$"| in locally compact 
groups, Vol. XXII, 3, 1969, pp. 
335-344 


Ercolano, Joseph and Schechter, Martin: 
Spectral theory for operators gen- 
erated by elliptic boundary prob- 
lems with eigenvalue parameter in 
boundary conditions, I, Vol. 
XVIII, 1/2, 1965, pp. 83-106 


CUMULATIVE AUTHOR INDEX, 1964-1973 








and Spectral theory for 

operators generated by elliptic 

boundary problems with eigen- 

value parameter in boundary con- 

ditions, II, Vol. XVIII, 3, 1965, 

pp. 397-414 

Fattorini, H. O.: Control in finite time 
of differential equations in Banach 
space, Vol. XIX, 1, 1966, pp. 
17-34 

Feinberg, 1.: The existence of subsonic 
jets of a compressible fluid, Vol. 
XVIII, 4, 1965, pp. 581-592 

Fichera, Gaetano: Approximation of 
analytic functions by rational func- 
tions with prescribed poles, Vol. 
XXIII, 3, 1970, pp. 359-370 

Fife, Paul C.: see Berger, Melvyn S. 

Fischer, Emanuel: On the Watson 
transformation, Vol. XIX, 3, 1966, 
pp. 287-298 

Forman, W. and Shapiro, H. N.: An 

arithmetic property of certain 

rational powers, Vol. XX, 3, 1967, 

pp. 561-574 

Linus Richard: Steady state 

solutions of hyperbolic systems of 

conservation laws with viscosity 

terms, Vol. XVII, 2, 1964, pp. 

177-188 

Friedrichs, K. O.: On Clarkson’s in- 

equalities, Vol. XXIII, 4, 1970, 

pp. 603-608 

and Lax, P. D.: Boundary value 

problems for first order operators, 

Vol. XVIII, 1/2, 1965, pp. 355- 

388 

Fujita, H. and Watanabe, S.: On the 
uniqueness and non-uniqueness of 
solutions of initial value problems 
for some quasi-linear parabolic 

XXI, 6, 1968, 


Foy, 





equations, Vol. 
pp. 631-652 











CUMULATIVE AUTHOR INDEX, 1964-1973 


865 


Garabedian, Paul R.: On the shape of Grad, Harold: Solution of the Boltz- 


electrified droplets, Vol. XVIII, 
1/2, 1965, pp. 31-34 
Inequalities for the fifth co- 
efficient, Vol. XIX, 2, 1966, pp. 
199-214 
: Free boundary flows of a viscous 
liquid, Vol. XIX, 4, 1966, 421-434 
——: A method of canonical co- 
ordinates for flow computations, 
Vol. XXIII, 3, 1970, pp. 313-328 
and Korn, D. G.: Analysis of 
transonic airfoils, Vol. XXIV, 6, 
1971, 841-852 
Garabedian, Paul: see Bauer, Frances 
Gardner, Robert B.: The Cauchy 
problem for Pfaffian systems, Vol. 
XXII, 5, 1969, pp. 587-596 
A differential geometric gen- 
eralization of characteristics, Vol. 
XXII, 5, 1969, pp. 597-626 
Gardner, C. S. and Morikawa, G. K.: 
The effect of temperature on the 
width of a _ small-amplitude, 
solitary wave in a collision-free 
plasma, Vol. XVIII, 1/2, 1965, 





pp. 35-50 
Gevirtz, Julian: Metric conditions that 
imply local invertibility, Vol. 


XXII, 2, 1969, pp. 243-264 
Glimm, James: Formal stability of 
Hamiltonian systems, Vol. XVII, 
4, 1964, pp. 509-526 

Solutions in the large for non- 
linear hyperbolic systems of equa- 
tions, Vol. XVIII, 4, 1965, pp. 
697-716 

and Jaffe, Arthur: 
perturbations of selfadjoint opera- 
tors, XXII, 3, 1969, pp. 401-414 
Gottschling, Erhard: Reflections in 


Singular 


bounded symmetric domains, Vol. 


XXII, 5, 1969, pp. 693-714 


mann equation in an unbounded 
domain, Vol. XVIII, 1/2, 1965, 
pp. 345-354 
Greenspan, Samuel: see Richtmyer, R. D. 
Griffiths, H. B.: Some elementary 
topology of 3-dimensional Handle- 
bodies, Vol. XVII, 3, 1964, pp. 
317-334 
A covering-space approach to 
theorems of Greenberg in 
Fuchsian, Kleinian and _ other 
groups, Vol. XX, 2, 1967, 365-400 
Correction to “A _ covering- 
space approach to theorems of 
Greenberg in Fuchsian, Kleinian, 
and other groups”, Vol. XXI, 5, 
1968, pp. 521-522 
Grimshaw, Roger: High-frequency 
scattering by finite convex regions, 
Vol. XIX, 2, 1966, pp. 167-198 
Gross, Leonard: The Cauchy problem 
for the coupled Maxwell and Dirac 
equations, Vol. XIX, 1, 1966, 
pp. 1-16 
Guillemin, Victor W., Quillen, Daniel 
and Sternberg, Shlomo: The integ- 
rability of characteristics, Vol. 
XXIII, 1, 1970, pp. 39-78 
Gupta, Narain: Certain commutator 
subgroups of free groups, Vol. 
XXVI, 5/6, pp. 699-702 
Handelman, G. H., Keller, J. B. and 
O’ Malley, R. E., Jr.: Loss of 
boundary conditions in the asymp- 
totic solution of linear ordinary 
differential equations, I Eigen- 
value problems, Vol. XXI, 3, 
1968, pp. 263-270 
Hanisch, Herman and Hirsch, Warren 
M.: Note on the busy period in 
the case of infinite means, Vol. 
XVII, 2, 1964, pp. 245-250 








866 


Hanna, Martin S. and Smith, Kennan T.: 


Some remarks on the Dirichlet 


problem in piecewise smooth do- 
mains, Vol. XX, 3, 1967, pp. 
575-594 


Hausner, Melvin: On a non-standard 


construction of Haar measure, 
Vol. XXV, 4, 1972, pp. 403- 
406 


Heinz, Erhard and Hildebrandt, Stefan: 
Some remarks on minimal surfaces 
in Riemannian manifolds, Vol. 
XXIII, 3, 1970, pp. 371-378 

Hersh, R. and Pinsky, M.: Random 
evolutions are asymptotically 
Gaussian, Vol. XXV, 1, 1972, pp. 
33-34 

Hersh, R. and Papanicolaou, G.: Non- 
commuting random _ evolutions, 
and an operator-valued Feynman- 
Kac formula, Vol. XXV, 3, 1972, 
pp. 337-368 

Hildebrandt, Stefan: 

numerical range of an operator as 

spectral set, Vol. XVII, 4, 1964, 

pp. 415-422 

On the Plateau problem for 
surfaces of constant mean curva- 
ture, Vol. XXIII, 1, 1970, pp. 

97-114 

: On the regularity of solutions of 

two-dimensional variational prob- 

lems with obstructions, Vol. XXV, 

4, 1972, pp. 479-496 

—— and Wiéenhoitz, Ernst: 

representation 


Hilbert 


The closure of the 


Construc- 
proofs of 
separable 


tion 
theorems in 


space, Vol. XVII, 3, 1964, pp. 
369-374 

—— and Kaul, Helmut: 
sional variational problems with 
obstructions, and Plateau’s prob- 
lem for H-surface in a Riemannian 


Two-dimen- 





CUMULATIVE AUTHOR INDEX, 1964-1973 


XXV, 2, 


1972, 


manifold, Vol. 

pp. 187-224 

: see Heinz, Erhard 

Hill, C. Denson: Parabolic equations 
in one space variable and the non- 
characteristic Cauchy problem, 
Vol. XX, 3, 1967, pp. 619-634 

Hills, Norman L.: Semi-infinite dif- 
fraction gratings, II. Inward 
resonance, Vol. XVIII, 3, 1965, 
pp. 389-396 

—— and Karp, Samuel N.: 
infinite diffraction gratings—I, 
Vol. XVIII, 1/2, 1965, pp. 203- 
234 

Hilton, Peter: Note on the homotopy 
type of mapping cones, Vol. XXI, 
5, 1968, pp. 515-520 

Remarks on the localization of 
nilpotent groups, Vol. XXVI, 5/6, 
pp. 703-713 

Hirsch, Warren M.: A strong law for the 
maximum cumulative sum of in- 
dependent random variables, Vol. 
XVIII, 1/2, 1965, pp. 109-128 

Hirsch, Warren M.:_ see Hanisch, 

Herman 

: see Nasell, Ingemar 

Hochstadt, Harry: Instability intervals 

of Hill’s equation, Vol. XVII, 2, 

1964, 251-256 
The  inverse-Sturm-Liouville 

problem, Vol. XXVI, 5/6, pp. 

715-729 

Hoare, A. H. M., Karrass, A. and 
Solitar, D.: Subgroups of NEC 
groups, Vol. XXVI, 5/6, pp. 731- 
744 

Hoegh-Krohn, J. R.: Partly gentle 
perturbations with application to 
perturbations by annihilation- 
creation operators, Vol. XXI, 4, 
1968, pp. 313-342 


Semi- 








CUMULATIVE AUTHOR INDEX, 1964-1973 


Hoppensteadt, Frank: On quasilinear 
parabolic equations with a small 
parameter, Vol. XXIV, 1, 1971, 
pp. 17-38 
Properties of solutions of ordi- 
nary differential equations with 
small parameters, Vol. XXIV, 6, 
1971, pp. 807-840 
Hormander, Lars: Pseudo-differential 
operators, Vol. XVIII, 3, 1965, 
501-518 
: On the singularities of solutions 
of partial differential equations, 
Vol. XXIII, 3, 1970, pp. 329- 
358 
: On the L? continuity of pseudo- 
differential operators, Vol. XXIV, 
4, 1971, pp. 529-536 
: Uniqueness theorems and wave 
front sets for solution of linear 
differential equations with analytic 
coefficients, Vol. XXIV, 5, 1971, 
pp. 671-704 
Horowitz, Robert D.: 
free groups represented in the two- 
dimensional special linear group, 


Characters of 


Vol. XXV, 6, 1972, pp. 635- 
650 

Houghton, David D. and Kasahara, 
Akira: Nonlinear shallow fluid 


flow over an isolated ridge, XXI, 
1, 1968, pp. 1-24 
Hughes, lan: The second cohomology 


groups of one-relator groups, Vol. - 


XIX, 3, 1966, pp. 299-308 
Division rings of fractions for 
group rings, Vol. XXIII, 2, 1970, 
pp. 181-188 
Division rings of fractions for 
groups rings, II, Vol. XXV, 2, 
1972, pp. 127-132 
Huige, Gustavus E.: 
theory of some 


The spectral 
non-selfadjoint 


867 


differential operators, Vol. XXI, 
1, 1968, pp. 25-50 
Perturbation theory of some 
spectral operators, Vol. XXIV, 6, 
1971, pp. 741-758 
Humphreys, J. E.: Some computations 
of Cartan invariants for finite 
groups of Lie type Vol. XXVI, 
5/6, pp. 745-755 
Isaacson, Eugene: The shape of a 
balloon, Vol. XVIII, 1/2, 1965, 
pp. 163-166 
Jaffe, Arthur: see Glimm, James 
Jager, Willi: Behavior of minimal 
surfaces with free boundaries, Vol. 
XXIII, 5, 1970, pp. 803-818 
John, Fritz: Estimates for the deriva- 
tives of the stresses in a thin shell 
and interior shell equations, Vol. 
XVIII, 1/2, 1965, pp. 235-268 
Plane elastic waves of finite 
Hadamard materials 


Vol. 


amplitude, 
and harmonic materials, 
XIX, 3, 1966, pp. 309-342 
——: On quasi-isometric mappings, I, 
Vol. XXI, 1, 1968, pp. 77-110 
On quasi-isometric mappings, 
II, Vol. XXII, 2, 1969, pp. 265- 
278 
Refined interior equations for 
thin elastic shells, Vol. XXIV, 5, 
1971, pp. 583-616 
Note on the paper “On quasi- 
isometric mappings, I”, Vol. 
XXV, 4, 1972, pp. 497-498 
Uniqueness of non-linear elastic 
equilibrium for prescribed bound- 
ary displacements and sufficiently 
small strains, Vol. XXV, 5, 1972, 
pp. 617-634 
Kahane, Charles: 
singular integral equations, Vol. 
XVIII, 4, 1965, pp. 593-626 


Solutions of mildly 








868 


Karcher, Hermann: Remarks on poly- 

hedra with given dihedral angles, 

Vol. XXI, 2, 1968, pp. 169-174 
On the Hilbert manifold 

H,(S!, M) of closed curves, Vol. 

XXIII, 2, pp. 201-220 

Karp, Samuel N.: see Hills, Norman L. 

Karrass, A.: see Hoare, A. H. M. 

Kasahara, Akira: see Houghton, David D. 

Katz, Robert A. and Magnus, Wilhelm: 
Residual properties of free groups, 
Vol. XXII, 1, 1969, pp. 1-14 

Kaul, Helmut: see Hildebrandt, Stefan 

Keller, Herbert B.: see Bauer, Louis 

—-: see Callegari, Andrew J. 

Keller, Joseph B. and Ting, Lu: 

Periodic of systems 

governed by nonlinear partial dif- 

ferential equations, Vol. XIX, 4, 

1966, pp. 371-420 

: see Handelman, G. H. 

: see Lynn, Roger Yen Shen 

: see Morrison, J. A. 

: see O’ Malley, Robert E. 

Kemper, John T.: A boundary Harnack 
principle for Lipschitz domains and 
the principle of positive singulari- 
ties, Vol. XXV, 3, 1972, pp. 247- 
256 

Kerzman, Norberto: Holder and L? 
estimates for solutions of du =f 
in strongly pseudoconvex domains, 


vibrations 


Vol. XXIV, 3, 1971, pp. 301- 
380 
Kim, Hong, W.: On commutative 


nilpotent operators, Vol. XXIII, 
6, 1970, pp. 885-920 
King, Hannah: Analytic representa- 
tion for the L-series for certain ray 
Vol. XXI, 6, 


class characters, 


1968, pp. 523-534 
Kohn, J. J. and Nirenberg, L.: 
algebra 


An 


of _pseudo-differential 


CUMULATIVE AUTHOR INDEX, 1964-1973 


operators, Vol. XVIII, 1/2, 1965, 





pp. 269-306 
—— and ——: Non-coercive bound- 
ary value problems, Vol. XVIII, 
3, 443-492 
and ——: Degenerate elliptic- 
parabolic equations of second 


order, Vol. XX, 4, 1967, pp. 797- 
872 

Korn, David G.: see Garabedian, P. R. 

Kotake, Takeshi: The fixed point 
theorem of Atiyah-Bott via para- 
bolic operators, Vol. XXII, 6, 
1969, pp. 789-806 

Koutroufiotis, Dimitri: Ovaloids which 
are almost spheres, Vol. XXIV, 3, 
1971, pp. 289-300 

Kreiss, Heinz-Otto: On _ difference 

approximations of the dissipative 

type for hyperbolic differential 

equations, Vol. XVII, 3, 1964, 

335-354 

: Initial boundary value problems 

for hyperbolic systems, Vol. 
XXIII, 3, 1970, pp. 277-298 

——, Thomee, V. and Widlund, O.: 
Smoothing of initial data and 
rates of convergence for parabolic 
difference equations, Vol. XXIII, 
2, 1970, pp. 241-260 

Kumano-Go, Hitoshi: Pseudo differen- 

tial operators and the uniqueness 

of the Cauchy problem, Vol. 

XXII, 1, 1969, pp. 73-130 

A problem of Nirenberg on 

pseudo-differential operators, Vol. 

XXIII, 1, 1970, pp. 115-122 

Kupka, 1. A. K. and Osher, S. J.: On the 
wave equation in a multi-dimen- 
sional corner, Vol. XXIV, 3, 
1971, pp. 381-394 

Kyner, W. T.: Qualitative properties 
of orbits about an oblate planet, 











CUMULATIVE AUTHOR INDEX, 1964-1973 


Vol. XVII, 2, 1964. pp. 227-236 
Ladas, Gerasimos: Connection between 
oscillation and spectrum for self- 


adjoint differential operators of 
order 2n, Vol. XXII, 5, 1969, 
pp. 561-586 


Ladyzhenskaya, O. A. and Ural’ Tseva, 
N. N.: Local estimates for gra- 
dients of solutions of non-uniformly 
elliptic and parabolic equations, 
Vol. XXIII, 4, 1970, pp. 677-704 

Lax, Peter D.: Integrals of nonlinear 
equations of evolution and solitary 
waves, Vol. XXI, 5, 1968, pp. 
467-490 

Approximation of measure pre- 

serving transformations, Vol. 

XXIV, 2, 1971, pp. 133-136 

and Phillips, R. S.: Decaying 
modes for the wave equation in the 

exterior of an obstacle, Vol. XXII, 

6, 1969, pp. 737-788 

and Nirenberg, L.: On stability 
for difference schemes; a sharp 
for of Garding’s inequality, Vol. 

XIX, 4, 1966, pp. 473-492 

and Wendroff, Burton, Difference 

schemes for hyperbolic equations 

with high order of accuracy, Vol. 

XVII, 3, 1964, pp. 381-398 

—— and Phillips, Ralph S.: 
Paley-Wiener theorem for 











The 
the 


Radon transform, Vol. XXIII, 3, 


1970, pp. 409-424 

and ——-: A correction to: Tlie 
Paley-Wiener theorem for the 
Radon transform, Vol. XXIV, 2, 
1971, p. 279 
—— and ——-: 





On the scattering 


frequencies of the Laplace operator 
for exterior domains, Vol. XXV, 
1, 1972, pp. 85-102 

see Friedrichs, K. O. 


869 


Levin, Frank: On. torsion-free nil, 
potent varieties, Vol. XXVI, 5/6, 
pp. 757-765 


Levine, Leo M.: A Uniqueness theorem 
for the reduced wave equation, 
XVII, 2, 1964, pp. 147-176 

Lewis, Robert M.: An atypical problem 


for linear ordinary differential 
equations, Vol. XVII, 1, 1964, 
pp. 93-100 


Levitt, Norman: A general position 
theorem in the Poincaré duality 
category, Vol. XXV, 2, 1972, 
pp. 163-170 

Lewin, Jacques and Lewin, Tekla: On 
center by Abelian by one-relator 
Groups, Vol. XXVI, 5/6, pp. 
767-764 

Lewin, Tekla: see Lewin, Jacques 

Lewis, Robert M., Bleistein, Norman, 


and Ludwig, Donald: Uniform 
asymptotic theory of creeping 
waves, Vol. XX, 2, 1967, pp. 
295-328 


Lewy, Hans: The wave equation as 
limit of hyperbolic equations of 
higher order, Vol. XVIII, 1/2, 
1965, pp. 1-4 

—— and Stampacchia, Guido: On the 
regularity of the solution of a 
variational inequality, Vol. XXII, 
2, 1969, pp. 153-188. 

Lighthill, M. J.: Waves in fluids, Vol. 
XX, 2, 1967, 267-294 

Lions, J. L. and Stampacchia, G.: Varia- 
tional inequalities, Vol. XX, 3, 
1967, pp. 493-520 

Lipschutz, Seymour: On Greendlinger 
groups, Vol. XXIII, 5, 1970, 
pp. 743-748 

Identity theorems 

in small-cancellation groups, Vol. 

XXVI, 5/6, pp. 775-780 











870 





and Miller, Charles, III: Groups 
with certain solvable and un- 
solvable decision problems, Vol. 
XXIV, 1, 1971, pp. 7-16 
Ludwig, Donald: The Radon trans- 
form on Euclidean space, Vol. 
XIX, 1, 1966, pp. 49-82 
Uniform asymptotic expansions 
at a caustic, Vol. XIX, 2, 1966, 
pp. 215-250 
Uniform asymptotic expansion 
of the field scattered by a convex 
object at high frequencies, Vol. 
XX, 4, 1967, pp. 103-138 
Boundary layers in the field 
scattered by a convex object at 
high frequencies, Vol. XXII, 6, 
1969, pp. 715-736 
: see Lewis, Robert M. 
: see Morawetz, C. S. 
Lyndon, Roger: Products of powers in 
groups, Vol. XXVI, 5/6, pp. 781- 
784 
Lynn, Roger Yen Shen and Keller 
Joseph B.: Uniform asymptotic 
solutions of second order linear 
ordinary differential equations 
with turning points, Vol. XXIII, 
3, 1970, pp. 379-408 
McCarthy, C. A. and Schwartz, J.: On 
of a finite Boolean 





the norm 
algebra of projections, and applica- 
tions to theorems of Kreiss and 
Morton, Vol. XVIiI, 1/2, 1965, 
pp. 191-202 

McCarthy, Donald: Infinite groups 
whose proper quotient groups are 
finite, I, Vol. XXI, 6, 1968, 


pp. 545-562 
Infinite groups whose proper 
quotient groups are finite, II, Vol. 
XXIII, 5, 1970, pp. 767-790 
MacHenry, T.: 


A remark concerning 


CUMULATIVE AUTHOR INDEX, 1964-1973 


commutator subgroups of free 
groups, Vol. XXVI, 5/6, pp. 785- 
786 


McKean, H. P.: Selberg’s trace formula 
as applied to a compact Riemann 
suriace, Vol. AXV,: 3, 1972, 
pp. 225-246 

Magnus, Wilhelm: Braids and Riemann 
surfaces, Vol. XXV, 2, 1972, pp. 
151-162 

—— and Peluso, Ada: On knot groups, 
Vol. XX, 4, 1967, pp. 749-770 

—— and : Ona theorem of 

V. I. Arnol’d, Vol. XXII, 5, 

1969, pp. 683-692 

: see Birman, Joan 

see Katz, Robert A. 

Mayer, Evelyn: see Auslander, Louis 

Melzak, Z. A.: Existence of periodic 
solutions, Vol. XX, 4, 1967, pp. 
771-774 

Menikoff, A.: The existence of un- 
bounded solutions of the Korteweg- 
De Vries equation, Vol. XXV, 4, 
1972, pp. 407-432 

Miller, Charles F. III and Schupp, 

Paul E.: The geometry of Higman- 

Neumann-Neumann _ extensions, 

Vol. XXVI, 5/6, pp. 787-802 

: see Lipschutz, Seymour 

Miller, Willard, Jr.: Some applications 

of the representation theory of the 

Euclidean group in three-space, 

Vol. XVII, 4, 1964, pp. 527- 

540 

On a generalization of Bessel 

functions, Vol. XVIII, 3, 1965, 

pp. 493-500 

: On the special function theory 

of occupation number space, Vol. 

XVIII, 4, 1965, pp. 679-696 

On the special 


of occupation 








function theory 











CUMULATIVE AUTHOR INDEX, 1964—1973 


number space, II, Vol. XIX, 2, 
1966, pp. 125-138 
——: The confluent hypergeometric 
functions and representations, Vol. 
XIX, 3, 1966, pp. 251-260 
Miranda, Guillermo: Integral equation 
solution of the first initial-boundary 
value problem for the heat equa- 
tion in domains with non-smooth 
boundary, Vol. XXIII, 5, 1970, 
pp. 757-766 
Mochizuki, H. Y.: see Bachmuth, 8S. 
Mock, M. S.: On equations describing 
steady-state carrier distributions in 
a semiconductor device, Vol. 
XXV, 6, 1972, pp. 781-792 
Morawetz, Cathleen S.: Non-existence 
of transonic flow past a profile, 
Vol. XVII, 3, 1964, pp. 357- 
368 
The limiting amplitude prin- 
ciple for arbitrary finite bodies, 
Vol. XVIII, 1/2, 1965, pp. 183- 
190 
Exponential decay of solutions 
of the wave equations, Vol. XIX, 
4, 1966, pp. 439-444 
The Dirichlet problem for the 
Tricomi equation, Vol. XXIII, 4, 
1970, pp. 587-602 
Estimates for a slowly-varying 
wave equation with a_ periodic 


potential, Vol. XXVI, 5/6, pp. 


803-817 
—— and Ludwig, D.: An inequality 
for the reduced wave operator and 
the justification of geometrical 
optics, Vol. XXI, 2, 1968, pp. 
187-204 
and The generalized 


Huyghens’ principle for reflecting 
bodies, Vol. XXII, 2, 1969, pp. 
189-206 


871 
Morawetz, Cathleen S. and _ Strauss, 
Walter A.: Decay and scattering 
of solutions of a nonlinear rela- 
tivistic wave equation, Vol. XXV, 
1, 1972, pp. 1-32 
Morikawa, G. K.: see Gardner, C. S. 
Morrison, J. A., Papanicolaou, G. C. and 
Keller, J. B.: Mean power trans- 
mission through a slab of random 
medium, Vol. XXIV, 4, 1971, 
pp. 473-490 
Morton, K. W.: On a matrix theorem 
due to H. O. Kreiss, Vol. XVII, 
3, 1964, pp. 375-380 
Moser, Jargen: A Harnack inequality 
for parabolic differential equations, 
Vol. XVII, 1, 1964, pp. 101-134 
: Combination tones for Duffing’s 
equation, Vol. XVIII, 1/2, 1965, 
pp. 167-182 
Corrections to “A Harnack 
inequality for parabolic differential 


equations”, Vol. XX, 1, 1967, 
pp. 231-236 
— Regularization of Kepler’s 


problem and the averaging method 

on a manifold, Vol. XXIII, 4, 

1970, pp. 609-636 

On a pointwise estimate for 
parabolic differential equations, 

Vol. XXIV, 5, 1971, pp. 727-740 

Moses, H. E.: A note on the equivalence 
of certain realizations of Boson 
annihilation and creation operators 
due to K. O. Friedrichs, Vol. 
XVII, 3, 1964, pp. 355-356 

Moyer, R. D.: see Cordes, H. O. 

Nasell, Ingemar and Hirsch, Warren M.: 
A mathematical model of some 
helminthic infections, Vol. XXV, 
4, 1972, pp. 459-478 

Newman, James M.: 
equalities for sectors in the plane, 


Coercive in- 








872 


Vol. 1969, 825- 
838 

Nirenberg, Louis and Treves, Francois: 
On local solvability of linear par- 
tial differential equations, Part I: 
Necessary conditions, Vol. XXIII, 
1, 1970, pp. 1-38 

—— and On local solvability 
of linear partial differential equa- 


XXVI, 6, pp. 


tions, Part II. Sufficient condi- 
tions, Vol. XXIII, 3, 1970, pp. 
459-510 

—— and ——: A correction to: 
On local solvability of linear 
partial differential equations— 
Part II. Sufficient conditions, 


Vol. XXIV, 2, 1971, p. 279 
: see Agmon, S. 
: see Kohn, J. J. 
——: see Lax, P. D. 


Isoperimetric eigen- 


Nowosad, Pedro: 
value problems in algebras, Vol. 
XXI, 5, 1968, pp. 401-466 

Ohya, Yujiro: On E. E. Levi’s functions 
for hyperbolic equations with triple 
characteristics, Vol. XXV, 3, 1972, 
pp. 257-264 

Oleintk, Olga A.: On the Cauchy 
problem for weakly hyperbolic 
equations, Vol. XXIII, 4, 1970, 
pp. 569-586 

O’ Malley, Robert E., Jr., and Keller, 

Joseph B.: Loss of boundary con- 

ditions in the asymptotic solution 

of linear ordinary differential equa- 
tions, II Boundary value problems, 

XXI, 3, 1968, pp. 263-270 

: see Handelman, G. H. 

Osher, S. J.: see Kupta, 1. A. K. 

Papanicolaou, G.: see Burridge, R. 

: see Hersh, R. 

see Morrison, J. A. 
Parlett, Beresford: Accuracy and dis- 


CUMULATIVE AUTHOR INDEX, 1964-1973 


sipation in difference schemes, 
Vol. XTX, 1, 1966, pp. 111-124 

Parmet, I. L. and Saibel, Edward: 
Axisymmetric creeping flow from 
an orifice in a plane wall, Vol. 
XVIII, 1/2, 1965, pp. 5-16 

Pazy, A.: see Brezis, H. 

Peluso, Ada: A residual property of 

free groups, Vol. XIX, 4, 1966, 

435-438 

: see Magnus, Wilhelm 

Percus, J. K.: A note on extension of the 
Lagrange inversion formula, Vol. 
XVII, 2, 1964, pp. 137-146 

Peters, A. S.: The solution of certain 

integral equations with kernels 

k(z, €)/(z — ¢), Vol. XVIII, 1/2, 

1965, pp. 129-146 

: Rotational and irrotational soli- 

in a channel with 


tary waves 
arbitrary cross section, Vol. XIX, 
4, 1966, pp. 445-472 

——: Abel’s equation and the Cauchy 

integral equation of the second 

kind, Vol. XXI, 1, 1968, pp. 51- 

66 

: Some integral equations related 

to Abel’s equation and the Hilbert 

transform, Vol. XXII, 4, 1969, 

pp. 539-560 

——: Pairs of Cauchy singular integral 
equations and the kernel [b(z) + 
a(f)]/(z — f), Vol. XXV, 4, 1972, 
pp. 369-402 

Phillips, R. S.: A remark on the pre- 

ceding paper of C. S. Morawetz 

and D. Ludwig, Vol. XXII, 2, 

1969, pp. 207-238 

: see Lax, P. D. 

Pinsky, M.: see Hersh, R. 

Porta, H. and Schwartz, J. T.: Repre- 
sentations of the algebra of all 
operators in Hilbert space, and 











CUMULATIVE AUTHOR INDEX, 1964—1973 


related analytic function algebras, 
Vol. XX, 2, 1967, pp. 457-492 

Poss, Samuel: A residual property of 
free groups, Vol. XXIII, 5, 1970, 
pp. 749-756 

Puri, Madan L.: Some distribution- 
free k-sample rank tests of homo- 
geneity against ordered alterna- 
tives, Vol. XVIII, 1/2, 1965, 
pp. 51-64 

Quillen, Daniel: see Guillemin, Victor W. 

Quinn, Barbara Keyfitz: Solutions with 
shocks: an example of an L,-con- 
tractive semigroup, Vol. XXIV, 
2, 1971, pp. 125-132 

Rabin, Michae! O. and Winograd, 
Shmuel: Fast evaluation of poly- 
nomials by rational preparation, 
Vol. XXV, 4, 1972, pp. 433-458 

Rabinowitz, P. H.: Periodic solutions 
of nonlinear hyperbolic partial 
differential equations, Vol. XX, 1, 
1967, pp. 145-206 


Periodic solutions of nonlinear 


hyperbolic partial differential 
equations, II, Vol. XXII, 1, 1969, 
pp. 15-40 

Ralston, James V.: Solutions of the 
wave equation with localized 
energy, Vol. XXII, 6, 1969, pp. 
789-806 


: Deficiency indices of symmetric 
operators with elliptic boundary 
conditions, Vol. XXIII, 2, 1970, 
pp. 221-232 
Trapped rays in spherically 
symmetric media and poles of the 
scattering matrix, Vol. XXIV, 4, 
1971, pp. 571-582 
: Note on a paper of Kreiss, Vol. 
XXIV, 6, 1971, pp. 759-762 
Variation of the transmission 
and comparison 


coefficient 


873 


theorems for the purely imaginary 
poles of the scattering matrix, Vol. 
XXV, 1, 1972, pp. 45-62 

Rauch, Jeffrey: &, is a continuable 
initial condition for Kreiss’ mixed 
problems, Vol. XXV, 3, 1972, 
pp. 265-286 

Reiss, Edward L.: Bifurcation buckling 
of spherical caps, Vol. XVIII, 1/2, 
1965, pp. 65-82 

Rejto, P. A.: On gentle perturbations, 
II, Vol. XVII, 3, 1964, pp. 257- 
292 

Richtmyer, R. D. and Greenspan, Samuel: 
Expansion of the Campbell-Baker- 
Hausdorff formula by computer, 
Vol. XVIII, 1/2, 1965, pp. 107- 
108 

Rabinowitz, Paul H.: Nonlinear Sturm- 
Liouville problems for second order 
ordinary differential equations, 
Vol. XXIII, 6, 1970, pp. 939- 
962 

Reiss, Edward L.: see Bauer, Louis 

see Callegari, Andrew J. 

Robertello, Raymond A.: An invariant 
of knot Cobordism, Vol. XVIII, 
3, 1965, pp. 543-556 

Roitberg, Joseph: On the Lefschetz 
fixed point formula, Vol. XX, 1, 
1967, pp. 139-144 

Rosen, Lon: The (¢?"), quantum field 
theory: Higher order estimates, 
Vol. XXIV, 3, 1971, pp. 417-458 

Rosenkrantz, W.: see Brezis, H. 

Rulf, Benjamin: Uniform asymptotic 
theory of diffraction at an interface, 
Vol. XXI, 1, 1968, pp. 67-76 

Sacker, Robert J.: A new approach 
to the perturbation of 
invariant surfaces, Vol. XVIII, 4, 
1965, pp. 717-732 

Saibel, Edward: see Parmet, 1. L. 


theory 








874 

Sarason, Leonard: A boundary value 
problem in a product of half- 
lines, Vol. XXV, 1, 1972, pp. 103- 
126 

and Tartakoff, David 
S.: Boundary value problems for 


non-elliptic first-order systems of 


pseudo-differential operators, Vol. 

XXV, 5, 1972, pp. 533-568 
Sawyer, Stanley: A 
the maximum 
absolute value of partial sums in 
probability, Vol. XX, 4, 1967, 
pp. 647-058 


Schatz, Alfred H.: see Bramble, James H. 


convergence for 


Schecter, Martin: Systems of partial 
differential equations in a _half- 
space, Vol. XVII, 4, 1964, pp. 
423-434 


: see Ercolano, Joseph 

Schupp, Paul E.: On Greendlinger’s 
Lemma, Vol. XXIII, 2, 1970, pp. 
233-240 

: see Miller, Charles F. II] 


Generalising the 


Schwartz, Jacob T.: 


Lusternik-Schnirelman theory of 


critical points, Vol. XVII, 3, 
1964, pp. 307-316 

Schwartz, J. T.: A remark on Morse 
theory, Vol. XIX, 2, 1966, pp. 
139-144 
: see McCarthy, Ck 
: see Porta H. 

Seidman, Thomas I.: Linear transfor- 
mation of a functional integral, IT, 
Vol. XVII, 4, 1964, pp. 493-508 

Segal, Martin: 
systems of linear differential equa- 
tions, Vol. XVII, 4, 1964, pp. 
401-414 

Sensenig, Chester B.: 
thick elastic solids, Vol. XVII, 4, 
1964, pp. 451-492 


Stability problems for 


uniform rate of 


Instability of 


CUMULATIVE AUTHOR INDEX, 1964—1973 


——: Non-linear theory for the de- 
formation of pre-stressed circular 
plates and rings, Vol. XVIII, 1/2, 
1965, pp. 147-162 

Shapiro, Harold N.: 

abundant numbers, 

2, 1968, pp. 111-118 

On the counting problem for 


On 
Vol. 


primitive 


XXI, 


monotone Boolean functions, Vol. 
XXITI, 3, 1970, pp. 299-312 
On the convolution ring of 

arithmetic functions, Vol. XXV, 

3, 1972, pp. 287-336 

—— and Sparer, Gerson H.: 
posite values of exponential and 
related sequences, Vol. XXV, 5, 
1972, pp. 569-616 

—— and ——-: On the units of cubic 

fields, Vol. XXVI, 5/6, pp. 819- 

835 

see Forman, W. 

Sibner, Lesley M.: The Tricomi prob- 
lem for an equation of abruptly 
changing type, Vol. XIX, 1, 1966, 
pp. 35-48 

Siegel, Carole: 
with bounded range, Vol. XXI, 
4, 1968, pp. 359-370 

Results on a transient 
queue, Vol. XXI, 4, 1968, pp. 
371-384 

Simon, Barry: On positive eigenvalues 
of one-body Schrédinger operators, 
XXII, 4, 1969, pp. 531-538 

Singer, B.: see Brezis, H. 

Sloss, James M.: Some free boundary 
value problems in elasticity with 


Vol. 


Com- 


On a moving server 


electroelastic applications, 
XXIII, 5, 1970, pp. 705-742 
——: Global solutions by parameter 
continuation for a class of non- 
linear singular integral equations, 


Vol. XXIII, 6, 1970, pp. 841-866 











CUMULATIVE AUTHOR INDEX, 1964-1973 


Smith, K. T.: Some remarks on a paper 
of Calderon on _ existence and 
uniqueness theorems for systems of 
partial differential equations, Vol. 
XVIII, 3, 1965, pp. 415-442 

Smith, Kennan: see Hanna, Martin S. 

Smoller, Joel A.: Singular perturba- 

tions of Cauchy’s problem, Vol. 

XVIII, 4, 1965, pp. 665-678 

: Contact discontinuities in quasi- 

linear hyperbolic systems, Vol. 

XXIII, 5, 1970, pp. 791-802 

—— and Conley, Charles C.: Shock 

waves as limits of progressive wave 

solutions of higher order equations, 

II, Vol. XXV, 2, 1972, pp. 133-146 

: see Conley, Charles C. 

Solitar, D.: see Hoare, A. H. M. 

Solomon, Alan: Systems of minimal 
surfaces, Vol. XX, 3, 1967, pp. 
521-548 

Sparer, Gerson H.: see Shapiro, Harold N. 

Stampacchia, Guido: Y'”)-spaces and 

interpolation, Vol. XVII, 3, 1964, 

pp. 293-306 

: see Lewy, Hans 

: see Lions, J. L. 

Stebe, Peter: Residual finiteness of a 
class of knot groups, Vol. XXI, 
6, 1968, pp. 563-584 


——: A system of ordinary differential 


equations and a procedure for 


maximization, Vol. XXVI, 5/6, 
pp. 837-845 

Sternberg, Shlomo: see Guillemin, Victor 
W. 


Stevens, D. C.: 
of real zeros of a random poly- 
nomial, Vol. XXII, 4, 1969, pp. 
457-478 

Stoker, J. J.: 
concerning polyhedra in the large, 
Vol. XXI, 2, 1968, pp. 119-168 


The average number 


Geometrical problems 


875 


——: Uniqueness theorems for surfaces 
consisting of cones or cylinder 
closed off at one end by convex 
bases, Vol. XXIII, 3, 1970, pp. 
425-446 

Stork, Daniel F.: Structure and applica- 
tions of Schreier coset graphs, Vol. 
XXIV, 6, 1971, pp. 797-806 

Strauss, Walter, A.: Morawetz, 
Cathleen S. 

Stroock, Daniel W.: The Kac approach 

to potential theory, II, Vol. XX, 

4, 1967, pp. 775-797 

: On certain systems of parabolic 

equations, Vol. XXIII, 3, 1970, 

pp. 447-458 

and Varadhan, S. R. S.: Diffusion 

processes with continuous coeffi- 

cients, I, Vol. XXII, 3, 1969, 

pp. 345-400 

and Diffusion 
with continuous coefficients, 

XXII, 4, 1969, pp. 479-530 

Diffusion 

with boundary conditions, Vol. 

XXIV, 2, 1971, pp. 147-226 

and : On degenerate elliptic- 

parabolic operators of second order 


see 





processes 


II, 


and ——-: processes 








and their associated diffusions, 
Vol. XXV, 6, 1972, pp. 651-714 
Sussman, Hector J.: Non-spectrality 


of a class of second order ordinary 

differential operators, Vol. XXIII, 

5, 1970, pp. 819-840 

Eva V.: Geometry of the 
complex characteristics in transonic 
flow, Vol. XXI, 2, 1968, pp. 175- 
186 

Tartakoff, David S.: On the regularity 


de- 


Swenson, 


of non-unique solutions of 
generate elliptic-parabolic systems 
of partial differential equations, 
Vol. XXIV, 6, 1971, pp. 763-788 








876 

Tartakof, David S.: Sarason, 
Leonard 

Taussky, Olga: The factorization of an 


see 


integral matrix into a product of 


two integral symmetric matrices 
II. The general case n = 2, Vol. 
XXVI, 5/6, pp. 847-854 

Taylor, B. A.: Analytically uniform 
spaces of infinitely differentiable 
functions, Vol. XXIV, 1, 1971, 
pp. 39-52 

Thomee, V.: see Kreiss, H. O. 

Thompson, M.: Ejigenfunction expan- 
sions and scattering theory for 
perturbed elliptic partial differen- 
tial equations, Vol. XXV, 5, 1972, 
pp. 499-532 

Thurber, James K.: 
method for determining the lift 
distribution of a swept-back wing 
of finite span, Vol. XVIII, 4, 1965, 
pp. 733-756 

Ting, Lu: see Keller, Joseph B. 

Tretkoff, Marvin: Algebraic extensions 
of the field of rational functions, 


An asymptotic 


Vol. XXIV, 4, 1971, pp. 491- 
498 

——: Algebraic extensions of the field 
of rational functions, II, Vol. 


XXV, 2, 1972, pp. 147-150 
—: A proof of the 
residal finiteness of certain amal- 


Vol. 


topological 


gamated free products, 
XXVI, 5/6, pp. 855-859 
Treves, Francois: Hypoelliptic partial 
differential equations of principal 
type with analytic coefficients, 
Vol. XXIII, 4, 1970, pp. 637-652 
A new method of proof of the 
subelliptic estimates, Vol. XXIV, 
1, 1971, pp. 71-116 
Hypoelliptic partial differential 
equations of principal type. Suffi- 


CUMULATIVE AUTHOR INDEX, 1964-1973 


cient conditions 

conditions, Vol. XXIV, 5, 

pp. 631-670 

: see Nirenberg, L. 

Troesch, B. A.: An_ isoperimetric 
sloshing problem, Vol. XVIII, 1/2, 
1965, pp. 319-338 

Trudinger, Neil S.: On Harnack type 

inequalities and their application 

to quasilinear elliptic equations, 

Vol. XX, 4, 1967, pp. 721-748 

Pointwise estimates and quasi- 
linear parabolic equations, Vol. 

XXI, 3, 1968, pp. 205-226 

Turner, Robert E. L.: Perturbation 
of compact spectral operators, 
Vol. XVIII, 3, 1965, pp. 519-542 

Nonlinear eigenvalue problems 
with nonlocal operators, Vol. 
XXIII, 6, 1970, pp. 963-972 

Ungar, Peter: Bloch circles of univalent 
functions, Vol. XVIII, 1/2, 1965, 
pp. 307-312 

——: The theorem of Coles on uniform 
distribution, Vol. XX, 3, 1967, 
pp. 609-618 

Ural’ Tseva, N. N.: see Ladyzhenskaya, 
O. A. 

Vaillancourt, Remi: A simple proof 
of Lax-Nirenberg theorems, Vol. 
XXIII, 2, 1970, pp. 151-164 

Varadarajan, V. S., Probability in 
physics and a theorem on simul- 
taneous observability (Communi- 
cations on Pure and Applied 
Mathematics, XV, 189-217, 1962), 
Erratum Vol. XVIII, 4, 1965, pp. 
757-758 

Varadhan, S. R. S.: Asymptotic proba- 

bilities and differential equations, 

Vol. XIX, 3, 1966, pp. 261-286 

On the behavior of the funda- 
solution of the heat 


and necessary 


1971, 


mental 








CUMULATIVE AUTHOR INDEX, 1964—1973 


equation with variable coefficients, 
Vol. XX, 2, 1967, pp. 431-456 
Diffusion processes in a small 

time interval, Vol. XX, 4, 1967, 

pp. 659-686 

: see Stroock, Daniel W. 

Watanabe, S.: see Fujita, H. 

Weidman, Joachim: On the continuous 
spectrum of Schrédinger operators, 
Vol. XIX, 1, 1966, pp. 107-110 

Wettzner, Harold: Exponential damp- 

ing of collisionless plasma oscilla- 

tions, Vol. XVIII, 1/2, 1965, pp. 

307-312 

Initial value-boundary value 
problem for the Bernstein modes, 

Vol. XXII, 4, 1969, pp. 415-456 

Wells, R. O., Jr.: On the local holo- 
morphic hull of a real submanifold 


in several complex variables, Vol. 

XIX, 2, 1966, pp. 145-166 
Wendroff, Burton: see Lax, P. D. 
Widlund, Olof B.: On the rate of 
convergence for parabolic differ- 
ence schemes, II, Vol. XXIII, 1, 
1970, pp. 79-96. 
: On Lax’s theorem on Friedrichs 
Type finite difference schemes, 
Vol. XXIV, 2, 1971, pp. 117- 
124 
: see Kreiss, H. O. 
Kjell-Ove: 


Widman, A quantitative 


form of the maximum principle for 
elliptic partial differential equa- 


877 


tions with coefficients in L,, 

Vol. XXI, 5, 1968, pp. 507-514 
On the Holder continuity of 

solutions of elliptic partial dif- 


ferential equations in two variable 
with coefficients in L,,, Vol. XXII, 
5, 1969, pp. 669-682 
Wienholtz, Ernst: see Hildebrandt, Stefan 
Willig, Paul: On trace norms in 
factors of type II, Vol. XXI, 6, 
1968, pp. 585-590 
Trace norms, global properties, 
and direct integral decompositions 
of W-* algebras, Vol. XXII, 6, 
1969, pp. 839-864 
Winograd, Shmuel: On the number of 
multiplications necessary to com- 
pute certain functions, Vol. 
XXIII, 2, 1970, pp. 165-180 
— : see Rabin, Michael 


O. 
Wolkowisky, Jay H.: of 
buckled states of circular plates, 
Vol. XX, 3, 1967, pp. 549-560 

Buckling of the circular plate 
embedded in elastic springs. An 
application to geophysics, Vol. 
XXII, 5, 1969, pp. 639-668 
David H. Y. and Bazer, J.: 
The Riemann matrix of (2 + 1) — 
dimensional symmetric-hyper- 
bolic systems, Vol. XX, 2, pp. 
329-364 
: see Bazer, J. 


Existence 


Yen, 





